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A. Acute Inhalation Toxicity. Seven adult, rnale 
guinea pigs, weighing between SOOand 700 grams,were seleeted 
and numbered 2-8. Animals 2 and 3 served as controls 
while animals 4-8 served as experil'lentals ~nd received 
the following treatment. The guinea pigs were 1mrnobil1~ed 
in a plastic, plywood, and wire gauze chamber. The chamber 
was constructed so as to hold $ animals at one time. This 
device allowed the release of the ae~osol preparation around 
the head of the animal while avoiding the stream of released 
spray to be aimed directly into the respiratory passage. 
!!'he restraining device, containing the $ guinea pigs to be 
treated, was ~laced in a glove box. They were then sub
jected to a 30 second continuous spray release of aerosol 
Ristex C and allowed to remain in the sprayed atmosphere 
~or 15 minutes. At 30-minute intervals the ~rocedure was 
repeated until a total or 10 successive exposures had been 
completed • 

Upon release, the animals were cleaned or extraneous 
spray material on their fur and observed closely for 4 days 
with respect to symptomatology, food intake, water intake, 
body weight, and hematology. In addition, radiographs were 
taken the day before the treatment and again the fourth 
day or the observation period. Blood samples were tal<:en via 
heart puncture on the day before treatment and on the fourth 
day after treatment. These blood samples were analyzed in 
duplicate 1'or: red cell count, white cell coun~ 1 •• d1f.l'J3i~ntial 
cell count, hemoglobin, and hems.tocrit. The rz,d:ECnd whtte cell 
counts were obtained using a Coulter Counter. :~9~ W!~&1:-~s were 
also taken at selected intervals. . . : : • 

•• ••• • . . . . . 
At the end bf the Ii. day period of observab·~oi'? roll~wlng 

treatment, the animals were sacrificed and tisS'\le•samQl~~ 
from the trachea, lung, and liver were taken. These t~a\les 
were ti.xed in Bouin 1 s solution, embedded in paraffin, :!lJ!!l. 
rout~nely _ stained with .Harris• hematoxylin and eosin.· 

-. 4_ t' I - ' 

~· ·-· !he two control animals ·received the same treatment 
.~xeept .that they were· not _sprayed vi th ·the aerosol Ris tex C. 
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B. Subacute (Chronic) Inhalation Toxicity. Eight 
adult, male guinea pigs, weighing 500-700 grams were 
aelected and numbered l and 9-15. Animals 9 and 10 served 
as controls and animals 1 and ll-15 served as experimentals. 
The experimental animals were restrained in the same device 
as described above and were given two 30-second continuous 
spray exposures daily (usually several hours apart). The 
treatments were administered in the glove box described 
above and were performed daily for 101 days with this 
exception. On day 65 of treatment, it was obsarved that 
one control animal (No. 10) was dedd and vne experimental 
animal (No. 14) was very sick. The weather had turned 

I 

I 
I 

cold a tew days earlier and the tem-perature in the labor~tory 
had also deopped. It was theorized that the animals had 
contracted an infection. For the following 4 days no 
treatnent was given and an antibiotic was administered in 
the drinking water or all animals. On day 67 the ex-perimental 
animal (No. 14) died. On day 69, all surviving animals 
appeared to have recovered and the treatment with Ristex 
wa~ resuni~d and the antibiotic was no longer given. 

- · :. During the 101 day duration of the expericent, the 
animals were observed closely with resoect to symptomatology, 
rood intake, water intake, and lx>dy weight. Radiographs 
were taken a week prior to the initiation of treatment and 
again at the termination or the experiment. Blood sar.~les 
were also taken a week prior to the first treatment and again 
at the end or the experinBnt. These sam:oles were taken and 
analyzed as described above. At the termination of this 
experiment, tissues were removed and prepared fpr histological 
~x~nation as described previously • 
. ·- - - .. - - --- . - ···- - - - . ' • .. i ._ : . :- .. :,. 

RFSUL1S: .. 
. . - .... .. 

. ~e data was collected,, tabulate.d,, averaged, and entered 
in -graph -or tabular form in the following pages. The values 
obtained from the blood study are given as well as a per 
cent change. This is either a plus or minus value and 1s 
based on. the pre-treatment value obtained for each ariirn.al 
or grou9 of animals. The tissues were examined and J>!l~o
graphs taken or a representative sample of ea~:treatment 
group~ . . These photographs are included as Plate$ t, II,·andIII. 
The radiogra phs, each bear 1ng the ntn11ber of tlie. .anim&"l t• :are 
included. The pre-treatment radiograpb does no:t ~ave a 
clipped corner whereas t he post-treatment radtpst~Ph ha~! 
a clippe.~ __ corner. Differential white cell coun:ts: are bsirag 
~!~~u~ t~~ _ and are not include_d in this report:···· : • •· • 

•••• • - •r • 

- -. · ··Ai .Acute In.~alntion Toxicip:• Weight. changes. ~z~. I) 
The .weight changes of the contro and experimental groups 
parallel each other except for the short interval following ' 
treatment when the exporimental anicnls lost weight. It 
1~ _re~~ ... -~l_:lat excessive salivation during the .treatment perioci 

. ma7· :bav_e~:~~used the temporary reduction in body weight. · 
-~;~-
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Blood Studies. (Tables I and II) Wh1 te cell count-
all values obtained are within the limits set forth as normal 
(see Aooendix). Red cell count--the values obtained were 
slightiy lower than the.normal values (see Appendix), but all 
values were consistent in both experir.iontal and control e;rou-ps 
alike. Both groups showed a uecrease 1n red cell counts and 
was probably due to the short time interval between the first 
blood sampling a.1d the second. Approxinately o. 75 ml ot 
blood was taken in each instance and the animnls may have 
been rendered slightly ane~ic for a short time following the 
tfrst aam?ling. Hematocrit--all value' of bernatocrit fall. 
within the .normal range (see l.p?endix). Hemot;lob1n--w1 th 
one exceotion, the hemoglobin values ~all within the normal 
range (see Appendix). This exception is animal number 8. 
In comparing the her.,oglobin, he:o.atocr1 t and red cell cou.."'lt!'.l, 
it becomes a?parent that this animal was anemic before the 
ex~eriment began and was only slightly more anemic at the 
end or the e:Kperiment • 

Histology (Plates I, II, and IIIl. There were no 
obse~~ble differences in the histology of the lung, trachea, 
or liver in the exoerimental and control ani~~ls. At sacr1~ice 
the internal organs or oo th groups appeared no1Tlal. 

Radiographs. There a~pears to be 'no appreciable differences 
in the radiographs taken before and after treatment. Minor 
differences in contrRst of the radiographs is due to a 
stronger developer used on the post-treatment radiogra9hs. 

Water and food consumption. Food consumption was the same 
ror both groups, but the water eonsu.lllption was slightly greater 
in the experimental animals. All animals appeared normal in 
all physical res?ects • 

. B. Subacute (Chronic) Inhalation Toxicity. Weight 
changes. (Fig. II) The weights of the two groups or animals 
roughly parallel each other. It is no~ed that both grou?s 
lost weight toward the end or the experiment (days 84-101). 
The cause or this weight loss is undetermined, but as it 
occurred in both groups 1 it would ~eem that the traat~ent 
was not tha cause. .- •• 

• • • 
~ ······ .... 

Blood studies. (Tables III and IV). Whit& oeil count--
all values except for animals 9 (a control) and.JS. (an: ••• :. 
experimental) are within normal lil'lli ts. Animal ~ (>rig'1nally 
was slightly leucopenic but was normal at the tet'cft..1nation: 
ot the experiment. Animal 15 was leucopenic 1n·po}h instances. 
Red cell count. Nine of the 12 samples taken WM• beJ.Oft"i.~ 
the expected normal {see Appendix). It is 1nterest1ng.~Q·note, 
however, that the red cells increased in both groups during the 
experim~nt. Perhaps prior .conditions had left the an!.m&.!s 
&lightly en~rdc· before they were obta~ned tor this experimont. 

.· 
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. Hematocrit--all values are within normal range (see Ap?endix). 
Hemoglobin--all values are within normal range (see Appendix) • 

. 
Histology (Plates I, II, and III). There were no 

observable differences in the histology or the lung, trachea, 
or liver in the experinental and control animals. At 
sacrifice the internal organs of both groups appeared nornal. 

Radiographs. There appenrs to bA no appreciable 
1n the rad1ographs taken before and after treatment. 
size in the later radiographs is smaller--this agrees 
data concerned with body weights. 

differences 
The body 
with the 

Water arid food consumotion. There was no auor~ciabl~ 
difference between experimental and control grou?s with 
respect to food and water consumption. All anim~ls in 
the chronic study a?peared normal in all respects except 
as noted above • 

CONCLUSIONS: 
. 

Aerosol R13tex C when used as described above did not 
~roduce any ~ositive toxicity sym~toms in the guinea ~ig. 
Based upon the data presented above, it would seem that 
the Aerosol R1stex 0 should be relatively non-toxic to 
other mammalian spec5 es if an allo·.mnce is made ror species 
differences and if an allowo.r,ce is made for a margin of 
safety. 

Eddie D. Leach, lb. D • 
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APPENDIX 

• 

Norma~ blood values .. tor the guinea. oig. Fr,om: HAJ:.DBOOK 
OF BIOLOOlC'AL DATA, Feder·at!on or American Societies tor 
Exp,erime·nt.al Biolo.gy a·nd Medicine. Altman and Dittmer,, eds. 
1964. 

Hematocr1 t 37-4 7~· · 

Hemoglo,bin 14.4 ( 11. 0-16 .,S) grams/100 ml or bloo,d 

White cell count 10,,0·00 (7 .0·oo ... 19,,0·00')/Mm3 

JJ!ffer+Jrnt1,al count 

lie·utrophlls 42(22-50);C 

· .Bo·s ino~hils 4 (2-,12 )~ 

.Baaophils o .• 7 (0-2 )~ · 

· 1.ympnocyte s 4 9 ( 3,7-46 )}C 

Monocytes 4.3 (3-131% 
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